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Abstract of JP 2001 1 5951 8 (A) 
PROBLEM TO BE SOLVED: To measure the 
position and the direction of a tool on the head of a 
work machine without turning a car body. 
SOLUTION: This tool position measuring device of a 
construction machine measuring the position and 
the direction of the tool 8, based on signals from 
plural sensors 26, 27, 28 for detecting attitude of the 
work machine 5 and signals from three-dimensional 
position measuring devices 48, 49 installed on the 
work machine 5. The device is equipped with a 
turning detecting means for detecting whether the 
car body 2 turns or not, and a positioning controller 
40 for measuring the three-dimensional positions of 
ttiree or more plural points on a moving plane of the 
work machine, when the car body 2 does not turn 
and only the work machine 5 is driven, to thereby 
determine the moving plane of the work machine 5 
based thereon, and by detemining the three- 
dimensional positions of a base point CI of a link 
mechanism 6, 7 of the vrark machine 5, based on 
attitude data of the work machine 5 on the points of 
time corresponding to each three-dimensional 
position, to thereby calculate the position and the 
direction of the tool 8. 
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Abridged Translation of JP-A-2001- 159518 
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Application Number: Hei-11-341301 (filing date: November 30, 1999) 
Applicant: Komatsu MFG Co., Ltd. (Tokyo, Japan) 

Title of Invention 

Tool-position measuring device of construction machine, yaw- 
angle detecting device, device for automatically controlling work 
machine and calibration machine 

Detailed Explanation of Invention 

jS5 % ^ ^ ^ ^ ^ JiC- 

[0033] 

As a link-angle sensor which detects the posture of the work 
machine 5, the rotating shaft of the base end of each link member is 
equipped with a boom angle sensor 26, an arm. angle sensor 27, and a 
bucket angle sensor 28, respectively, and the angle signals ql, q2 and 
q3 from the respective sensors are outputted to the controller 30. 
The controller 30 also detects a signal r from a rotation sensor 22 
which detects the turning angles of the body 2, and a signal ml, m2 
from a pair of rotation sensors 23 which detect the number of 
rotations of the crawlers 4 on either side, respectively. 

[0034] 

The controller 30 is also received, as an operation-change switch, 
signals from an automatic drilling switch 84, a link-angle sensor 
existence switch 35, and a positioning controller existence switch 36. 
By changing the automatic drilling switch 34, it is possible on the 
basis of the signals ql, q2 and q3 from the link-angle sensors 26, 27 
and 28 to drive the work machine 5, supervising the posture of the 
work machine 5, and a level drilling drive, a slope drilling drive, etc. 
which are straight excavation can be chosen. It is also possible to 
memorize the change of the manipulating signals fl, f2 and fS of the 
control lever 33 in a storage parts 31 of the controller 30, and the 
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drive (teaching playback) based on the memorized signals can also be 
chosen. 

^ ^ ^ ^ ^ ^ 

[0045] 

The positioning controller 40 can also send a command on target 
route, a command on target position, etc. to the controller 30 by the 
input to GUI 45 by an operator. 

[0046] 

For example, when the target position command is sent, the 
controller 30 calculates a target angle of each axis of the link, by 
means of the coordinates XI, Yl, Zl, C of the body 2, and a GPS 
position P, and it outputs driving-command current to the 
proportional control valve 11 so that each axis may move to the angle. 
The position and direction of the body 2 at the time in which the 
moving instructions is carried out, may be based on presumption. In 
this case, the position and direction of the body are renewed by the 
coordinates XI, Yl, 21, C newly sent from the positioning controller 
40 during the movement, with shifting of the arm 7 and the boom 6, 
or the revolution of the body 2, and the target angle of each axis in 
the target position is also calculated again. During the movement, 
the target angle of each axis of the link is renewed and the axis 
arrives at the target position, using the most reliable position and 
direction of the body 2. The flag which shows the movement speed 
and the movement way is also contained in the target position 
command. In the movement way, there are two cases, where one is 
the straight movement by each axial composition in the rectangular 
coordinate system mentioned above, and the other is the approaching 
of each axis to the target angle separately. 

^ ^ ^ ^ 58? ^ JS? ^ 

[0079] 

In addition, although this embodiment shows the case where the 
GPS antenna 49 is attached to the arm 7, it is the same if it is 
attached to the boom 6 or to the bucket 8. And the tilt sensor using 
gravity may be sufficient as an angle sensor. In this case, the angle 
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between the links can be gotten from the difference of the sensor 
signals on the tilt-angle of the front and rear links. Moreover, a 
length sensor which detects the stroke of an oil-hydraulic cylinder 
may be used. Furthermore, instead of the GPS, a robotic total 
station or other three-dimensional position measuring devices may be 
used. 

^ ^ ^ ^ 5^ 
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is 0 . ciii ibMiEi^ vyrie, 17. is 

[0 0 30] mizis2i±. TmM^m3^zmxmmm 
mm^fixi5^. mmm^e-^ 1 2izx mmmm 

TtJ 0 . ^ff»ffi=e- ^ 1 3 mm^zi. D ^ 0-7 4 & 

3i^T:^[^ i^x.hz.b mmxh h » r- a 7 cossai 

iffiWi. GPS««iOTyT-f4 9*»§ilTV^ 

[0031 ] m2\t. i^mmm.ffy^'Qvm^x'h 

[0 03 2] 3yhn-7 3 0a. wtf■y)■^-33■h■-^^ 

<r^^^\zm. o T 1 1 '^mmmM. i tii^ti 

CtfciO, MET^'^^x-^ 1 2, 13, 16, 1 
7, IS^IWJPL. iii(;:j;DSft^WS-3 3c7)fi 
#a{CJS;tT. f^53{.»L. *#:2*^MiIL. ^ 

3 i: LTI4. #««Sy]ifeEIMiO»#WN'-3 3 a fc^ 

fffflio»#WN-3 3bfc/&%'9. y-mim. r- 

fi^. £^?o-9fflfi#i: LT^iim. f 1 . f 2. 
f3. f4. f 5. f 60fi#^ai^lLTV^|,, 

[0033] ^MSff^mBith vy':^m^y 
^bix. ^uy^^mmmmmmmi^z^timy 
-An^y^2b. r--j^n^y^27 . j^'r-vvn-^ 
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2. q3^3yhn~7 3 0tcai:»3Lt"v^l.. tli^y 

bo-53 0{4. M^2mmnmm\&-tmm^y 

^fi^'immth -Moms-fe yf - 2 3 *^^>ofi^m 

1 , m2tKffiLTV^S, 

[0034] t^c3yhn-530{4. Sf^W'9#;t::^ 
^3 6*^ii.c7)fi^tA:tltTV^«, gltSfJ^^>yf-3 

A^mmthz.uzi:y). uy^m^y^26, 2 

7, 2 8*^ii>c7)fi-f-qK q2. qSizm-^^. fi^^ 

5 comm^mmv^^t^^'mm 5 mm^^i ^ t m 

fPfi-^f 1. f2. f3. f 4<Dmti^yh^~y3 

o<7)mm3ii>zmmix. igitwcsoxw (t 

[ 0 0 3 5 ] ^"9 7 ;^7;l/i2-— tf- ^ y ^ 7 5 

Gu 1 4 5m^) mmi:i>zj:imm 
mt. ^-/^x^ yi-^j:k'i,zitxmmkmx.. m 
iiL^yhx3~y4oi>zmm^tLX\^i, im-^-zr^M 
nummmzmmit:^ . :t^^-^^cofi*^^ 

So 

[0036] GP S}iM«4 8tt. iiltfi^SMi/XrA 

(GPS) *fflv^^cfit!imi<7)SiM«-c-\ ryy-i-Ag 

CO 3 i^TcfiaT- ^P^m3yhn-540 fcffi* L 

^<iJfi-f|.7ti6. RTK (Rea 1 Time Ki 
nemat i c ) ::^5^c7)GP SSrfiJfflLtV^I., RTK 

if^ii. mmmmmmimMmis. immp^m 

x\mcmt\>^dm\> mmc^ u tjv9 4 mmmmx- 

[0037] y y ^:ftS^=y-9-**^^ ^3 5Aifm 
^ayYn-y^MM 'y^3 6timzty(nt^ . ?ft 
Jli^ H >• h n-7 4 0 ^jCOti.T^ill^'^ 

[0 0 38] i!H2r?yha>-54 0{4. iBUm 1 

ff^^-y7°^iefiLTv^i>. tTt. GPSMMmAsmf 

ayYx3-y30t^h(7)i'-^\,zm-^%. m#2i:K^ 
>y b 8 U T;k^ ^ At ftK L . S 

gW^'yrt*^;Gu 1 4 5{zmm-fh. z<7ym^i 
mmti ^bi,zXKi. mm<^^iMizis^^xmn^j: 
ix'<7)mw\m?:m ozt mmt ^ s . 

[00 3 9] t/i. ilfi3yhn'-54 0tt. ^T'^l'- 
rJ'j&i-GU I 4 5Bffltc:^$ii^ciSiW7-y7°_hc7)- 
^^fl^^tl. i , ^COmi^ZJ-^^ >y b 8 c?)*ffi&#iJ$ 

€I.JIS^^3ybn-^3 0tCji^, Bmm:co3doc 



mubh. B^mmii2ddcThmx\ mmnx^^ 

[0040] Mfi3 y h a-^ 4 0 ^ ifJ'tfc t 

[0041] imth 'J ymm'^y^<r)mEmm. 
m&ayYu-^Aoti-^hii. -^mm mm. 4 

H z ) f\ G P Sil»a4 ST-aiM Lfz 3<J:7nffiSP 

( GP sesp ) c7)fiST-^ t . ^<7ym.^~^i.zn 

jEfl. i d#-t (Pid) i;^r7yhn-53 0t:i/'J7 
iUfft-jIfttrv^l,, nyhn-^3 0l4^cOPid^ 

^mLfzm^xmy^n&^y^2b, 27, 2 8(7) 

fi^ P id t *fcaifir2 y h n-^ 4 0 fcisi 0 3I LT V ^ 

So 

[0042] fiSr-^tcPid^-fWCfifflr-^ J: U 
y^':ejgT-^fc&MJE#{tS<Ii:T\ 3yhn-7 3 
0 iJfi3 y h n-^ 4 0 i: coPBl^?)a^iOgil*i|l!3iT' 

§1., 'm\<zmtx=y^)7)vm^b\m^z. e 

w -r^oidtc-riiJf. r?yhn-9 3 0*<A:^-r5ft 

ynf fi fc . fJlfirj y h 4 0 ^^'A^t GPS 

m.p h ommiK >- u r;^3i^ifc j: smt^^sii 
ith^ji^rvypmimzx ^^-mmixhx^K m 

la^y hD-54 0*^i?>3ybn-5 3 0^<7)jifigii 

ii. T-^mmi^ I p mmmi ztx-hhims. 

[0043] :t'<l/-^{i:, GUI45iC#»tfD:?^ 

r mwm. y^y^^yh7-M±mm) . mimm 
Ucof^r (GPS. ^-^;^^T-^3y^) , fiS 

ffi!l^Kc?)B5iO#ftfiig (7-i.. r-i.^) S:A:fJ-r 
■So fiStfil^SOffiOWt^BJi. GPSfiS79^ 
bLX-=iyhu~y3 0l<z^^iih. ov^f. GUI 
4 5iDj§S^{:#V\ A-^r.y h8;&^A.Ji#fc|g|!}fi#S:tf 
^9 „ GU I 4 5i:!i:, ^mi)^'^W£m<^ii^bnmb 

t^m^ti. m^siimmsM'^tih. aifiaybn-^ 
4 oxn. ^mti>ijm<>zi-^xn]EmmM.m7^^t> 

WiiEr-7-;t'*>f^fi!t$til. « -r/<T(;0KiEf'^*5&m7 
imMX\ U y A«iEr-7;P^ t'^^ U 7V- 
3yT-^*>'3ybn-93 0twea§^il., ^sf^u;/ 
l—vayT-^li. ilfi3yba-94 0*^TX"9?l-$ 
tifc^t^i?)4t3yhn-^3 0fcTMffl$#iSo 
[0044] fiJfi3yhn-540-C1i:. 3y^^-5 

3 0*^^>M^>^iS'jyi?:ft«-fey-9-fit. fift:w's'-3 
3c?)m GPsa!i*a4 8?:fflv^T. M^mmco 

*i 5 cofiasv-;^!*! imcoumzxm i . tm^ 

4 irn'mtix^-^hmmm-? -vrtrnzGu 1 4 5 
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zi, c^ayhrj-ysommmmth. 

[0045] ttz. t^]y~^COGV I 4 5^<DXMz 

x-ox. ijfin y h n- 7 4 0 mumm^^. bm 

miU^m^: n :/ h a-7 3 0 i ^; t T# -S. . 

[ 0 0 4 6 ] /ci: ;t{f. Bm&m^is^mt^iim'^. 

3yhn-93 0ttm#:2cDa^Xl, Yl, Zl, 

cfc. Gpsimptm-ox. vy^^mmmnm 

m^mmi^zmK m'^mii^yhu~y4 0i-m 
fzizmhtix<^.Mm<^mm^xi, n, zi, 

Ctfdt. GPSfiSPfcJ;-5T. MW2<D&m&v^1j 

mmmi. mimx-mmmmAmmmmsrt 
1.0 ¥m^i,zuy^m&mmMtw.mti. i-^t 

KfzUxmmnTm-^^TwmizMWrthm^b . 
#ttr twi^izB mnmzmm-^m^ k<7)2m^m 

So 

[0 04 7] 4/^, smm^m^tm^titz^^. a-^ 
-y b 8 ^ sgs§ 4Ti4ii{3«f^T§ mm^ 

W:^m^mi,z. Bmmmr-^'^Emmmr- 
9i:^ihi^hmm^z. ^-^^yhsmmmt^m 

[0048] Uy9M&-^^y^2 6. 27, 28f:S!H2 

■3yhn-y4o bimmi^zmmmmb^x-oxii 
*). mm&iyB^jpxmm-thnbtK'^h. 
u-y3 0i±. vy^n&^yt<^^M^uy^n&-t 

■ty^mtb$i,zii.. ')y-^%my^mwj:m 
mm.&,m^j:\\ ')y:^nmy^m\^b^i.z\i. 

^ m^x-mm y h a- 5 4 0 «^-iE &f ijs t . ijfi 

3yhP-7 4 0*^'?)Si:^ic{4. SiS3yhn-54 
yhn-94 03&>'^rv^fc#tc{4. ^^ffi&ff'Srt):^: 

[0049] TmmvmE:i^BK)V(mm.mm 

ryT^A9 {TAyrvyiy^)W-^mssmn.cry 
ryi-i-ii^-fhM^hhh) ^^lt. gpssm 



MMBA 8 Sr , G P S Tyi-i-ttmi^titztYmmif^- 

[00 50] t^. m^^x'hiKyi-?-^com^ 

Y:tr[fiJ«jli9't«^^[<7)7K¥ffirtT'<7)X. Yjggfi^G 

psii4ii4 8^fflv^-cff-»r4, ;<?)T-:?^fflv^ 
T . G p s xm!iifimmm^mm<^mmmizmmt 

lZb-b^X-%1. 

[ 0 0 5 1 ] ^i^r, iii3&#ML^3&^^>. mmm 

<7)m-iz-^\^xmmti. 

[0 0 5 2] ti". XT-/rs 1 m^. afiJ{:J3V^T 
aw) nbm^) ii^mx$>i>tzi6. 

MM-th9 99. 9 9 9fc^-r-So -:>mz^ 7.r-/r 
S2JC3t;^. GPSM®4 8*^^,'fiaT-^P&A^I 

^-Stfttc, 3yhn-7 3 0*^ib, 'jy^:iffi^ry-9- 

2 6, 27, 2 8*^^>i?)fi-^q 1 , q2. q3. [llte-b 
y-9-2 2:ei»^>t7)fi# r. IlIl5-fey-9-2 3;6^^>i?)ft-^m 
1 , m2 . ^t^Slf^^A'-3 3*^i?>i^m^f 1 . f 2 . 

f 3. f4^A::'j-ri., 

[00 53] -^mc. XT'yrS3ta^. ^n-74 
*^'ff±LTV^I.;5^5*^^flS-ri>. [lIlE-tryf-2 3cOfi 
^ml. m2tj;0WSL-Cii:V^L, ;^T>yrS2fc 
fcV>T^ffffltoaf'^l/A--3 3 bcOfi^f 5 . f 6 S-A 

■f^\.xii.\^xMmmzxm%%Lx%,i.\-^. 

[0054] W^L^XhitM. <'K(7^X7- -y 7" S 4 {ZM 

fkmimm^^mzii mm-h. mmmmm^ 

WLbLXM. *IISmii;*3V^Ttt. GPSryT-t4 

9ir~Aiaymmmi,zmmLx\^htz>^. A-^.y 
Y8mmx\rry'rirm.p\mmL^j:\^(r)X\ 
i^}^~m^x'hhf-mw^m^f imir-mm 
f2\zi^ m'^-ftafi. w ttzn. n&m^ q 
K ci2^zxm&ixhx\,\ mmmm^mbLx 

^ttnixv\ ti:iit. mm^y^2 2(7)iinrizx*} 
'pmLxhi\>\ $^>{3. mmmixit. 3-Dm±<7) 
mm(r>3d:7timmmm--¥m±t,zh o . ^(7)mi>^ 
mmmb immfxh ^b^.mm limm ix v m ^ 
b'mixi>x\>\ i^mm5mmmmiz»±ix 
\mix'r yrs2izm'o. ^0 x'^imn. w^T.f 
>yTS5fc3t;^. nm.2imm\.x\^hii-^ii^m\%'f 

[0055] ;^T>yr S ^\iZ^\\X. JgH^JT^fttLff 

\,zxhmmm<^m%-^m^h. m-2<^m3kx\, 

Yl, Zl, C^*ft-CXx-/rS7(Cjlt^„ Xr-yT 
S SfcfcV^T. HEltftmtfi^mT'yrs 1 0(3 
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XI, Yi, zi, c^^i^xxT-^rsiizmts. 

[00 56] ori:. ^T-y7°S 7{Cfc'V^T. MffT* 
fe/s:¥ft2i7)MM*Xl, Yl, Zl, C^MffL. Y 

iim^<D3~nokixmm-fi. -otic. 

q 1 . q 2 , q 3 J: 0 . ^ftiO^'^-y h<r>immf1j^ 

[0 0 5 7] X^-/rS3i,Zio\-^X. W±^X-ts:\^. -f 

^xhh. ^u-yAkzi:mm^x'hmrm:^T-/r 

S 1 1 \.zm-. 3-ne^9 9 9.99 9*^*^^W^ 
-ft. 3-n0=999. 9 9 9XhtHiX^-/rS2 

XT'vrS 1 2XU. Il]|&^ry^f 2 3t^^<7)m^m 1 , 

m 2 h:^^(o^v3^ymmmm/mi^ 2 com 

^^y^2 2i!)^i^m^rpi^mimizX'0. B-n 

commA&mm-it^z. i?«}*Ax. Aym 

[0 0 58] Oi-fc. XT-yrS13^zm^. 3-^0 

•ft. -^mz. x^yrsiAi^zm^. ^(^mmmx'h 
h^-nemmmmL^. Ayi,zm-:s^.M-i^2(Dm. 

Sl^Xl, Yl, Zl, C^^L, Xr-yrSSfcit 

t^. 

[00 59] -^fiC. XTyrS6\,Zi5m.mm5 
£0;^(7)|gijtcj:l.fiaitiJ(:ov^T. [14 &#Eit^>!?^" 

[ 0 0 6 0 ] 2 iiZn-th 6 ^Elijct'^ll^^ C 

1 . y-A 6 m-th T- A 7 c 2 . r- 

A7f3^S^N'^-y b8£7)IlI»4''t^C 3i: t. T^T 

4 9 p . -y h sio^^fta^ Q fc-r 

1 OMUIttZ 1 A.c7)^S^^&m*^ffiM«S*C ( l:X 

siiii4"C^ci:ii?^) mm^'bc<7}fmmm 

(Cl, C2, CBt^TSaSTffl) ^OJS^jiilrC' 

[006 1] w.mifmm^-f><zmm5(7)mmuz 

im^. r-A7JCg*§il^^7yT^4 9i±|SI-¥ffi 

ryT^fiSPjw'^v^TB^ofiiapu p2. p3 
mMT-9mmthbMz. ^m,zmh:r-j^n 
q 1 mr-M.n q 2c7)fitff-ii-rs , 

[0062] mtlf. *P1 7- A 6 (Tymm^'bC 1 
{3*P1. P2. P3tj;'5-C5g*l.f^^Wlil¥ffi_h 



Sr-^ql, q2>{i»4«a6|,^i:*^t'|:|.. X-oX. 

mm^m^m^izhisMPu p2, pscowov^-t 

i^*»2.4*»^>0iIt^^C^C 1 tX'crymmti^^fi^tiS^^l 

zbizx^. immm^m±i.zht 6 ^?)iiik!4i 

'tc 1 i^fia£*ftl> „ llttfc. 3*PU P2. P3i: 
C fcC 1 i;*^i?>Yl 9, XlfcYlfc** 

mmmxhtzimti. mzx'o, mi^2(7)m 

m^Xl, Yl, Zl, ct^^tt, 

[0063] XT^rs 1 oizmt. imm 
scTymtmmmmmstcom-^mmzxmmMf 

[ 0 0 6 4 ] 05 ( a ) iz^-ti. 0 iz. mmm±n<^x 

tmi^2k tmmi,zmm uz%^x$} ^ t t , isinfi± 
{zhm®^'L^cmmjS.c" commmx$>i. 
Z(7)b^^ ryri-QMPiz^^^xs^criimpe. P 
7. pm&Mf~is^inmttk^i>z. ^mzmt7' 
-i^ft q 1 m'r-i.n q 2 mmmti . 

[0 0 6 5] 3*P6. P7. P8P^mm'i''t^CtXC0 
SESiii^-am. 3*P6. P7. P8^imT~^Mf 

#*T-^ou y^^nmT~^^'^sti<Dx\ mmf^'t-^c 
msii&tt. Pi«ws«*c" msi^mi, c 

^\ hi^m. mm-ty^mmhi\>Miim^5 

^LXi^lW 

[0066] mm^zx ^xmmx 1 . y 1 mm-i 
mxhhtK hhm.(r)Tyi'i-m.p\<zmtmm 
ttXK Yi{i. mTcoafcLT«fc^>tLi>, mm^t^ 
c ^-i-tfz 1 \,zmmfj:m'^(OPa)im^.'i p' t-tt 
PMfp' nmzf^wmh^zh h , mmm 

5(b) iz^-fi. 0 i.zfmmmt'^t 0 , fM¥ffi 

^aymi%bLXX\if^%h. x\bZltt^(:>Ylifi 

[0067] mi^20ymjmiimwyt±mm 
m(7>i.o\.z3^.<7)mm^mfn^xhiiK 

^^i<z^«^^M'^XWmm^:Mx.hb. iDffiv^ 

i>:Lb ifx% h . wmmworHmzMms^ 

m. mtmmm<D±%\^mm/.m . gpsco 
ii!,:n'tmm. ¥ ^yry-mizximmm. do 

P (Dilution Of Precision) ^^'ll*^g^l^l<5DI:l/\* 
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^.ttz. mu^}^^mcUi'0Lxi>x\>\ mux 

[0068] 06 . 7 mmv^xt^i^. &.m 
^nm^yt2b, 2 7. 2s<DmE-nmi.z-^^^xmm 

[0 0 6 9] frffiifBlttcTX-oUTJi:, [5lt<f#Sro 

\mm^:'m-th . imm 5 m\mm 6 1?) j; a tc. 
"r-yvs. r-i. 7 . y-i. 6 (7}]mzmtxtm^ *i> 

tfz. G p s r y T:^ 4 9 «^ -c^ -y h 8 D nn 

[ 0 0 7 0 ] ftlOfc. ^>>-y h8c7)^^»§1fl.cli: 
(CJ;-?T, 07 (a) izi}^-ti:o{zC3i^'bt^m 
5Mi03^P31, P32, P33iOftST-^J:D. m%.^ 
'bC 3 atXtallK^flL 3 <r i: I. , ^ ^Ot 

3ifP31, P32, P33-CtOA'^i^yh^'by9-2 8*^ 

r-A7cO^^W«j§ltl,it?cJ;'5T. 07 
{ b ) ^ZTKfX 0 tc 2 ^ 4"Dfc-ri.RM«c03 *P2 
1, P22, P23cOfJiaT-^j;*3. (Il«4iC^C2&lA\ 

3*P21, P22, P23-Cc7)r-A:ft-byHf2 73&>^ 

[ 0 0 7 1 ] >r^f\ r-2^<7)Wg^>bC2ii^-^t->tz 

(7)X\ :5fc{5i:'^3.-SP31, P32, P33-CWN'^r>y hft q 

■y q 3 1 . 5feiaf1B'IStTfc^^fv:^N'^r>y 

2 8*^ibc7)A:(3«i:<7)^JC^ieitrS. 

[0072] ortC. mmiZ LXJ^-y -y h 8 . T-A 7 

imzmif}^^-fi>z^ y~j^6<oi^^:m}^'ith^ki>zx 

-^X. 07 (c) iz^tXo^zci-^^'bh-tmW^ 
c7)3,t^Pll, P12, P13tfOfiST-^j;'9, [11Ik4''I:^c 

1 . w^^mm<^m-)^ im. citc2t(m 
mi^i^m>i>^bifix^^, z.<nt%. BjSpii, p 
12, p nxayr-M.n'ty^ 2 1 *»<?>iOA:'j«S^iaiiL 

[ 0 0 7 3 ] ^ ^ t\ 7■■-A^7)IiIls4•'l:^C 1 ^^iRS -^/i 
«?)T\ 5fe?5^03*P21, P22, P23t'C7)r-A:ftq2 

n<i2k. mifmmLxi5\^tz7-j^my^2 ni^ 

[0074] Oi't. Wmz LT A-^r .y b 8 . T-i. 
7. 7-i.6^^{»^$-ft. $f*c2i?)^?-]illal$1f 

l.^i:(.3i:-5T. 07 (d) kz^ti.'i^ZCQ^^'L-t 
•rSRMtt^SiPOl, P02, V^^mWf-^ i^'O . 

mm^'hc 0 xvfeiittt$> -& z 1 ^*i6i> i t ii-x% 



[007 5] Zlfc^{Ji:^46^Xli:*»^. Yl^*i6 

hzhtK'%mx\ mims^pw, P12, pbt- 

ior-A:ftql^^ti'?-iTj:{iiT-#l>o ^^X\ 
^Ltz^:r-m^ It. MJEtmLxa^^fzy'-i. 
^■fe 2 6 ii-i^ff)X)jmb mmmmt h.ttz. 
CO, ci, xiimYii,^^mm>t^c<7)m.t. 

Clc7)C*»^>cO»'?9p<-:?Lbl. Lb2i: 
[0076] GPSr>^i-4 9£T-A7<;0 

a^^fflti-fi^ (0i#fe) iig«-ri.o ^(^mx 
7-1^1 <^^tmm-^^h^ti<zl-3X. C2hTy^ 

fti7)Cl. C2c7)eat. T-i.:^q2fc*^^). ryr 

i-m.P<^nw^y^~9 q P t Sa^l. t i?x% h „ 
[0077] ^C0J:3{:LT. 'jy^'i?ff^)i#i:#M 

d r i: jD^'t-i h . -fe y^f LT^tS«^SM-ri. 
t^tdi. ic7)tf-ilt3J:l.«Mifc«S^y9-A*fifc 
coS^iEM^^ffluT^«-try^fA:'3ffiJ: 0 Hte^^Sr^ 

mm^m,z^^\iz^y^m.m\^h^tti^x% h l, 

[00 78] iciTii. mmms^hm. m^<ntz^ 
m^zmtp3^.m^^xm.imm-^£'^tzt!K x d 

ai{^a^fi3 ^^7)ifi;^-^^^^^-C5lJ« iCA"5 ^ - 

mr^ixi:.k\\ ^h\,z. 'ZW£^.<mt. m^m 
%im-^th^^^z\i. -^fo. imm<^m. 

^sLxi^xw tti. mm^mzhtz-^x. x'o^ 
Kco.^xmmknm-^y^coxtsmtmmmmMi 
mi^tmmm^^zt-oxmtUK 
[ 0 0 7 9 ] :^mmmmxu. gps ry^i-A 
9 &r-A 7 ^zmmmm'^i^^uztiK 7--a 6 
$)i.v^{s. j'^-y^hsizM'omfxmmxhi. t 
t: . y-^imj] mm Lfzmm^ y^xhxw 
z cT)^. u ym-s.mm.i. mmco u y ^ <7)mn 

-b y-9-ft-i-iOlli)- J: 19 ^ i: 3&>*iiJ*l. , ttz. MBE 
i/U y^«7)X hn-^' ^:g|ffi-rS:i$-lryi?-Ci) iV^, 
a;^^:. GPScofti^Dtcin^T^f •yi?b-^;P 
Xr-i^gytfcli. -ecofficD3<^7cffilttilSa^ffl 

[0080] ^ftffii/H^ncof^ailsai. ruxa 

:i^(i:^§^ry^f&fflv^i^{^• ^fc. 7-t-^7- 
-i.^^7^r>y h7-A&a^fflt^c*i^T-t. Uyi?§P 
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